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[57] ABSTRACT 
A dental articulator having upper and lower mounting 
plates for supporting upper and lower models of teeth,. 
the upper mounting plate being supported in ?xed rela 
tion to a base-plate and frame, and the lower mounting 
plate being movable in a substantially horizontal plane 
about a centric position with respect to the upper 
mounting plate, to simulate corresponding movements 
of a patient’s lower jaw. A pair of lower articulating 
elements attached to the lower mounting plate are held 
magnetically in engagement with a pair of upper articu 
lating elements on the frame, the upper and lower artic 
ulating elements being patterned after the fossae and 
condyles, respectively, of a human mandibular joint, 
and being adjustable in lateral spacing and angular ori 
entation to closely simulate the movements of a particu 
lar patient’s jaws. 

- 6 Claims, 8 Drawing Figures 
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DENTAL ARTICULATOR 

SUMMARY OF THE INVENTION 

This invention relates to dental articulators. 
Dental articulators of various types have been used 

for many years in the production of arti?cial dentures to 
simulate the various movements of human jaws. 

In measuring a patient for whom dentures are to be 
made, a‘ dentist usually uses a face bow to take various 
measurements relating to the patient’s bite and jaw 
movement, and takes an impression of the patient’s teeth 
or gums with the mandible or lower jaw in its posterior 
terminal or centric position. A mandibular movement 
recorder may be used in conjunction with the face bow 
to trace the movement of the lower jaw as it is moved 
by the patient about its centric position. Then the im 
pression taken of the patient’s mouth is used to produce 
models of the patient’s upper and lower teeth or gums 
for mounting on mounting plates in the articulator. The 
face bow measurements are transferred to the articula 
tor so that an accurate simulation of the patient’s jaw 
movements is thereby obtained. Arti?cial teeth are 
placed in the model, and the articulator is then manipu 
lated so that the technician can observe the interplay 
between the upper and lower teeth during relative jaw 
movement. The arti?cial teeth can then be adjusted in 
position to achieve the desired closure or occlusion 
between the teeth for all possible jaw movements. 
Although dental articulators of the foregoing general 

type have been in use for many years, such articulators 
heretofore have had some signi?cant disadvantages. In 
particular, simulation on the condylar articulation of the 
mandible has been relatively imprecise. Typically, the 
mandibular condyles have been modeled as spherical 
balls, and the corresponding mandibular fossae have 
been modeled as inverted cups of relatively uncompli 
cated shape. For example, US. Pat. No. 2,816,360 dis 
closes such an articulator. Another disadvantage of 
dental articulators of the prior art is that movements of 
the mandible are simulated by corresponding move 
ments of the element representing the upper jaw in the 
articulator. This has been primarily for convenience in 
the design and use of articulators, but is an obvious 
source of inaccuracy in the simulation, and conse 
quently in the production of dentures. 
Accordingly, there exists a signi?cant need for a den 

tal articulator of greatly increased accuracy, in which 
articulation of the lower jaw is simulated by means 
more closely resembling the actual mandibular joint 
elements, and in which the lower jaw can be moved, 
consistent with actual movements of the patient’s jaws. 
It is principally to these ends that the present invention 
is directed. 
Other aspects and advantages of the present invention 

will become apparent from the following detailed de 
scription taken in conjunction with the accompanying 
drawings. 
BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a perspective view of a dental articulator 
embodying the present invention; 
FIG. 2 is an elevational view of the articulator of 

FIG. 1, taken in the direction of the arrow 2 in FIG. 1; 
FIG. 3 is an enlarged, fragmentary, sectional view 

taken substantially along the line 3-3 of FIG. 1, and 
showing support structure for an upper mounting plate; 
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FIG. 4 is an enlarged, fragmentary, sectional view 
taken substantially along the line 4-4 of FIG. 1, and 
showing in detail the elements used to simulate mandib 
ular articulation; 
FIG. 5 is a plan sectional view taken substantially 

along the line 5-5 of FIG. 4; 
FIG. 6 is a sectional-view taken substantially along 

the line 6-6 of FIG. 4; . 
FIG. 7 is a sectional view taken substantially along 

the line 7-7 in FIG. 5; and 
FIG. 8 is an enlarged sectional view taken substan 

tionally along the line 8-8 in FIG. 1, and showing a 
locking mechanism used in the invention. 

DETAILED DESCRIPTION 

As shown in the drawings for purposes of illustration, 
the present invention is principally concerned with an 
improved dental articulator, indicated generally by 
reference numeral 10. The articulator 10, like many 
articulators in the prior art, includes an upper mounting 
plate 12 and a lower mounting plate 14 on which can be 
mounted models of upper and lower dentures, respec 
tively, shown in phantom at 16 in FIG. 1. 
In general, the basic function of a dental articulator is 

to provide for relative movement between the upper 
and lower mounting plates 12 and 14, wherein such 
movement simulates as closely as possible the relative 
movements of the jaws of a patient to whom the den 
tures are ultimately to be ?tted. In particular, an articu 
lator should be able to closely simulate any combination 
of movements of the mandible or lower jaw in an anteri 
or-posterior or back-and-forth sense, and in a-lateral or 
side-to-side sense. As these relative movements are 
being simulated in the articulator, a technician may 
carefully study the interplay of cusps of the teeth in the 
model dentures 16, and may make adjustments in the 
positions of individual teeth to achieve optimum occlu 
sion or closure between upper and lower sets. 

In accordance with the present invention, articulation 
between the upper and lower mounting plates 12 and 14 
is effected by means of two lower articulating elements 
18 engaging two upper articulating elements 20, the 
elements 18 closely conforming to the shape of human 
mandibular condyles, and the elements 20 closely con 
forming to the shape of corresponding maxilary glenoid 
fossae or mandibular fossae on the temporal bone form 
ing the upper jaw. As will be described in detail, the 
upper and lower articulating elements 20 and 18 are 
fully adjustable in relative spacing and in angular posi 
tion, to conform with the characteristics of any particu 
lar pair of human mandibular joints. 
For purposes of description of the presently preferred 

embodiment of the invention, the direction correspond 
ing to the front of the dentures 16 as mounted on the 
mounting plates 12 and 14 will be referred to as the 
forward direction, and the opposite direction will be 
referred to as the rearward direction. Likewise, the 
designation upper and lower also relates to the orienta 
tion of the model dentures 16 in the articulator 10. 
The upper mounting plate 12 is removably supported 

in an upper mounting frame 22 which comprises a U 
shaped base plate 24 having a pair of mounting screws 
26 for optional attachment to a work bench or other 
surface; a pair of upstanding posts 28 rigidly attached to 
the ends of the mounting plate; a pair of C-shaped mem 
bers 30 rigidly attached by one end to the posts 28 and 
curving rearwardly and upwardly therefrom, then ex 
tending forwardly to terminate at points substantially 
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directly above the posts 28; and a transverse structure 
32 linking the two C-shaped elements 30 at their upper 
extremities and providing a weight-bearing support for 
the upper plate 12. The transverse structure 32 com 
prises two aligned bearing blocks 34 cantilevered in 
wardly from the corresponding C-shaped members 30, 
and a rigid connecting link 36 joining the ends of the 
bearing blocks and offset rearwardly therefrom by 
means of two connecting brackets 38. 
The upper mounting plate 12 includes at its rearward 

end a thickened block 40 rigidly attached thereto and 
having a width sized to fit between the two aligned 
bearing blocks 34. Two bearing pins 42 extend horizon 
tally and transversely from opposite sides of the block 
40, and are journaled in corresponding slots in the bear 
ing blocks 34. The mounting plate 12 can therefore be 
disassembled from the frame 22 by lifting the pins 42 out 
of the bearing blocks 34. A pair of covers 44 are slid 
ingly engaged in channels in the top of each bearing 
block 34, and may be moved inwardly to cover the 
bearing pins 42 and thereby prevent inadvertent re 
moval of the upper'mounting plate 12 from the struc 
ture 32. 
The upper mounting plate 12 also includes a rear 

wardly directed tongue 46 (FIG. 3.) which extends 
beneath the offset connecting link 36. An adjustable 
screw 48 mounted in the link 36 can be moved to or 
locked in any position to abut the tongue 46 and thereby 
prevent downward movement of the upper set of model 
dentures 16 beyond a preselected point. As already 
mentioned, the upper mounting plate 12 can also be 
conveniently disassembled from the upper mounting 
frame 22, to facilitate manipulation or adjustment of the 
lower teeth on the lower mounting plate 14. 
Depending from the upper portions of the C-shaped 

members 30 are two pairs of mounting brackets 50 
which form part of an adjustable mounting structure for 
the upper articulating elements 20. Each pair of brack 
ets 50 supports a relatively short length of transversely 
oriented beam 52 of I-shaped cross-section, the beams in 
turn engaging corresponding T-shaped channels 54 in 
slideable mounting blocks 56. The slideable mounting 
blocks 56 are therefore adjustable transversely to vary 
the spacing between the upper articulating elements 20. 
Each of the slideable mounting blocks'56 has on its 
forward face a smaller mounting block 58 which is 
angularly adjustable with respect to the slideable 
mounting block, on a horizontal axis. The upper articu 
lating elements 20 are mounted for adjustable angular 
rotation on substantially vertical axes in the smaller 
mounting blocks 58. Each upper articulating element 20 
presents a generally concave shape in a downward 
direction and is supported in the smaller mounting 
block 58 by its rearward edge, as best viewed in FIG. 5. 
Each upper articulating element 20 therefore extends 
forwardly of the smaller mounting block 58, and is 
adjustable both in lateral position, and in angular orien 
tation on two orthogonally related axes. 
The lower mounting plate 14 is widened at its rear 

ward end and connected to two upstanding posts 70, 
spaced to fit between the posts 28 with substantial clear 
ance. Cantilevered outwardly from the tops of the two 
posts 70 are two I-beams 72, and slidingly engaged on 
the tops of the I-beams are two further channeled slide 
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which are mounted two other small mounting blocks 
76, the latter being adjustably rotatable on horizontal 
axes with respect to the slideable mounting blocks 74. 

4 
Each lower articulating element 18 presents a convexly 
rounded ridge in a substantially upward direction, and is 
mounted on a substantially vertical axis in one of the 
smaller mounting blocks 76, to provide angular adjust 
ment about that axis. Thus, the lower articulating ele 
ments 18 are also adjustable in horizontal spacing and in 
angular orientation about two axes. 

Preferably, the articulating elements 18 and- 20 are 
fabricated from a material which may be permanently. 
magnetized, so that when the corresponding lower and 
upper articulating elements are engaged, they are held 
in contact during simulated movements of the jaws. 
Springs or other resilient devices could be used instead 
of permanent magnets, so long as the basic function of 
the mandibular ligaments is simulated in the articulator 
10. ' 

The articulator 10 of the present invention also in 
cludes a conventional guide pin 80 mounted in the for 
ward end of the upper mounting plate 12. The guide pin 
80 is adjustable in effective length by means of a locking 
screw 82, and may be adjusted angularly about a hori 
zontal axis at the forward end of the upper mounting 
plate 12. A second locking screw 84 provides for look 
ing the guide pin 80 at any angle with respect to the 
upper mounting plate 12, and also allows limited move 
ment of the mounting axis of the guide pin in a forward 
or rearward direction with respect to the upper mount 
ing plate. 
The lower end of the guide pin 80 normally engages 

the ?at surface of an adjustable guide block 86 mounted 
at the forward end of the lower mounting plate 14. The 
block 86 is also adjustable about a transverse horizontal 
axis and an adjusting screw 88 provides for locking in 
any angular location and for limited adjustment in a 
forward or rearward direction with respect to the lower 
mounting plate 14. 
The slideable mounting blocks 74 by means of which 

the lower articulating elements 18 are moved laterally, 
have at their outer ends a pair of upwardly and rear 
wardly extending mounting brackets 90. At the upper 
end of each of the mounting brackets 90 is an outwardly 
projecting pin 92, the pins on each side of the articulator 
being aligned with each other and substantially aligned 
with the approximate pivot point for articulation be 
tween the upper and lower articulating elements 18 and 
20. 
As is conventional with dental articulators, adjust 

ments are made in conformance with measurements 
taken from a patient using a face bow (not shown) in 
accordance with a well known technique. One of the 
face bow measurements is a spacing or width measure 
ment taken with caliper-like elements placed around the 
patient’s lower jaw. This width measurement is trans 
ferred to the articulator 10, utilizing the outwardly 
projecting pins 92 to adjust the spacing of the lower 
articulating elements 18. The spacing of the upper artic 
ulating elements 20 is adjusted to be consistent with the 
spacing of the lower elements 18. As mentioned earlier, 
the face bow may also be utilized to obtain tracings of 
the lower jaw movement about a centric position. Such 
tracings may also be used with the articulator 10 of the 
present invention in making adjustments to the angular 
positions of the upper and lower articulating elements, 
so that these are consistent with the patient’s jaw being 
simulated. 
When all of the adjustments to the upper and lower 

articulating elements 18 and 20 have been made, and the 
guide pin 80 and guide pin block 86 have been adjusted 
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for the angle and position of the patient’s bite, the upper 
and lower sets of dentures will be in the so. called cen 
tric position, and may be locked in ahposition. The 
articulator 10 further includes av ?at slideable plate 96 
which is normally slidingly engaged in _a tunnel 98 
(FIG. 8) of corresponding size formed ,at the rearward 
end of the lower mounting plate 14 by a channel mem 
ber 100 secured to theunderside of the mounting plate. 
The slideable plate 96 is operated by means, of an up 
wardly projecting handle 102 affixed thereto at a posi 
tion intermediate its ends. When the sliding plate96 is in 
its forward-most position, the handle 102 abuts the rear. 
ward edge of the lower mounting plate 14, and a por 
tion of the slideable plate projects rearwardly from the 
lower mounting plate and terminates just clear of the 
base plate 24 which supports the upper mounting plate 
12. Affrxed to the upper surface of the base plate 24 and 
aligned with the slideable plate 96 is another channel 
member 104 forming another tunnel into which the 
plate may be inserted. As best shown in FIG. 8, the 
channel members 100 and 104 have locking screws 106 
and 108, respectively, by means of which the plate 96 
can be secured in a locked position, as shown in FIGS. 
1 and 8, or in an unlocked position as shown in phantom 
at 110 in FIG. 8. 
The slideable plate 96 can be secured in the locked 

position when the dentures 16 are in a centric relation 
ship, so that the technician can study the patient’s cen 
tric bite as modeled by the dentures. The entire articula 
tor 10 can be picked up as a single unit while in this 
locked position, and transported as desired without 
disturbing the adjustments or the centric con?guration 
of the dentures. When the slideable plate 96 is moved to 
its forward-most or unlocked position, where it may be 
secured by means of the lower locking screw 106, the 
articulator 10 is ready for use in the simulation of jaw 
movements about the centric position. It is important to 
note that the articulator 10 of the present invention 
simulates the human jaw action as precisely as possible 
by providing for movement of the lower jaw, as repre 
sented by the lower mounting plate 14. In use, the lower 
mounting plate 14 is supported by the technician above 
any underlying work surface, so that the only points of 
mechanical contact between the upper mounting plate 
12 and lower mounting plate are at the upper and lower 
articulating elements 20 and 18 and through the guide 
pin 80. Since these have been adjusted to closely simu 
late the measured characteristics of the patient’s jaw, 
the lower mounting plate 14 may be moved in any man 
ner in a substantially horizontal plane, limited only by 
the constraints of the articulating elements 18 and 20, 
which are closely similar to the constraints of move 
ment of the patient’s jaw. 

It will be appreciated from the foregoing that the 
present invention represents a signi?cant advance in the 
dental articulator art, in that it more closely simulates 
the movement of a real jaw by providing for movement 
of the lower jaw only, and by using articulating ele- ' 
ments which closely resemble those found in the human 
jaw. Moreover, the articulator of the present invention 
may be conveniently locked in a centric position, and 
can be adjusted to measurements derived from any 
patient, using conventional face bow equipment. 

It will also be appreciated that, although a particular 
embodiment of the invention has been described in 
detail for purposes of illustration, various modi?cations 
may be made without departing from the spirit and 
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6 
scope of the invention. Accordingly, the invention is 
not to be limited except as by the appended'claims. 

I claim: ' 

1. In a dental articulator having a lower member for 
mounting a lower tooth model and an upper member 
for mounting an upper'tooth model, the improvement 
comprising: 
mounting means for supporting said upper member in 

stationary relationship with respect to said mount 
ing means; 

a pair of- upper articulating elements carried by said 
, mounting means and having internal surface con 

tours closely conforming to the surface contours of 
the fossae forming the upper members of a human 
mandibular joint; 

a pair of lower articulating elements attached to said 
lower member in operative relationship with said 
upper articulating elements and having external 
surface contours closely conforming to the surface 
contours of the mandibular condyles forming the 
lower members of a human mandibular joint; 

means for adjusting the angular orientation of said 
upper and lower articulating elements to conform 
with measured characteristics of a particular pa 
tient’s mandibular joint; 

means for adjusting the lateral spacing of said upper 
and lower articulating elements to conform with 
measured characteristics of a particular patient’s 
mandibular joint; and 

means for urging corresponding ones of said upper 
and lower articulating elements together and 
thereby holding them in continuous contact; 

whereby said lower member can be moved relative to 
said upper member in close simulation of actual 
movements of the particular patient’s lower jaw. 

2. The improvement in a dental articulator as set forth 
in claim 1, and further including means for locking said 
lower member rigidly to said mounting means, to secure 
said upper and lower members in a particular relation 
ship. 

3. The improvement in a dental articulator as set forth 
in claim 1, wherein: 

said upper member is removably hinged to said 
mounting means to permit said upper tooth model 
to be lifted clear of said lower tooth model; and 

said mounting means includes adjustable means for 
preventing downward movement of said upper 
member and said upper tooth model beyond a pre 
selected point. 

4. The improvement in a dental articulator as set forth 
in claim 1, wherein said articulating elements are perma 
nently magnetized to provide said means for urging 
corresponding ones of said upper and lower articulating 
elements together. 

5. In a dental articulator having a lower'member for 
mounting a lower tooth model and an upper member 
for mounting an upper tooth model, the improvement 
comprising: 
a frame for supporting said upper member in a sub 

stantially horizontal plane, and preventing any hori 
zontal movement thereof relative to said frame; 

two pairs of articulating elements each having an 
upper element mounted on said frame and a lower 
element connected to said lower member, said artic 
ulating elements being magnetized to urge said 
lower elements into contact with said correspond 
ing upper elements, said upper articulating elements 
have substantially concave surfaces closely con 
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forming to the surfaces of the fossae forming the with measured characteristics of a particular human 
upper members of a human mandibular joint, and mandibular joint; 
said lower articulating elements have substantially and wherein said lower member may be moved rela' 
convex surfaces closely conforming the surfaces of til”: to said "PP," mFmber wp?e cfmnected there‘ 
the mandibular condyles forming the lower mem- 5 wlthpnly by smd pa“. 8 of ‘imculatmg elFmems’ to 

provide an accurate simulation of human Jaw move 
bers of a human mandibular joint; meats 

meals for f‘djusting the lateral spacing of said Pairs of 6. The improvement in a dental articulator as set forth 
amculatmg elements; and in claim 5, and further including means for locking said. 

meafls for adjusting the angular ofienuftion of each of 10 lower member rigidly to said frame, to secure said 
Said upper and lower amculatmg elements, upper and lower members together in a particular rela 
whereby the spacing and angular orientation of said tionship. 
articulating elements can be adjusted in accordance “ * " ' ‘ 
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